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Public Health Interventions for Addressing Childhood
Overweight: Analysis of the Business Case

| Eric A. Finkelstein, PhD, and Justin G. Trogdon, PhD

We investigated the appro-
priateness of basing childhood
obesity interventions on expec-
tations of return on investment
(ROI). We show that excess
weight is indeed associated with
greater medical expenditures
even among children and ado-
lescents. However, under cur-
rent best practices, it is unlikely
that interventions will be able to
meet the level of effectiveness
required at a low enough im-
plementation cost to show pos-
itive ROI. The merits of childhood
obesity interventions should be
based on their ability to effi-
ciently control weight and im-
prove health compared with

alternative uses for available re-
sources. They should not be
based on the potential for short-
term financial savings. (Am J
Public Health. 2008;98:411-415.
doi:10.2105/AJPH.2007.114991)

THE WELL-DOCUMENTED RISE
in the prevalence of obesity in the
United States is not limited to
adults. The prevalence of over-
weight in children, defined based
on 2000 Centers for Disease
Control and Prevention growth
charts, has also increased dra-
matically. Between the 1960s
and 2002, the prevalence of
overweight among children and
adolescents aged 6 through 19
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years grew from roughly 4% to
16%, a 300% increase.?

Because obesity increases the
risk of a host of adverse medical
conditions, there has been consid-
erable attention paid to the eco-
nomic consequences of the cur-
rent obesity epidemic. Research
has focused on quantifying excess
medical expenditures paid by the
federal and state governments.
Finkelstein et al. showed that
total medical expenditures would
be roughly 9% lower if there
were no obesity among adults
and that nearly half of the annual
$90 billion obesity price tag is
financed by Medicare and Medic-
aid.® A follow-up report that

quantified the costs of obesity
among full-time employees found
that because of increased medical
expenditures and absenteeism,
a 1000-person firm spends
roughly $277 000 more per year
because of obesity.* These esti-
mates provide an idea of the
magnitude of the savings that
could be achieved through suc-
cessful reductions in obesity.

The growing interest in quan-
tifying the economic conse-
quences of childhood overweight
is driven by 2 considerations.
The first, return on investment
(ROY), focuses only on costs and
compares the medical and other
costs saved by the intervention
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with the cost of implementation.
The logic is that if the costs of
childhood overweight are high
enough, the likelihood of funding
interventions aimed at reducing
them will increase.

The second measure, cost-
effectiveness, calculates the net
change in costs associated with
an intervention relative to the
health benefits gained, usually
measured as quality-adjusted
life-years gained. Interventions
that reduce excess weight in
children can be cost-effective
even if they do not show a posi-
tive ROI (i.e., even if there is no
net cost saving). In fact, this is
the case for most medical and
surgical interventions; they im-
prove health but also increase
costs. Although there is no com-
mon threshold that signifies a
cost-effective intervention, med-
ical and surgical interventions
that have a cost-effectiveness
ratio below $50 000 per quality-
adjusted life-year are often con-
sidered to be cost-effective.’

There are 2 features of the
market for obesity prevention
and treatment that are relevant
for analyzing the ROI of inter-
ventions. First, most of the costly
complications of obesity do not
appear until later in life.® Because
many of the conditions that obe-
sity contributes to rarely occur
in children, it is possible that the
costs of childhood overweight are
small or nonexistent, at least in
the short run. Two previous stud-
ies support this conclusion.”®

Second, the time horizon used
when calculating ROl is crucial.
There is evidence that over-
weight children are far more

likely to become obese adults,”"
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whose health risks and costs are
substantially greater than those
of normal-weight adults. Looked
at from a lifetime perspective,
which is the appropriate time
frame for cost—benefit and cost-
effectiveness analysis, interven-
tions whose main impact is to
reduce costs in the future can
still show positive ROL

We review the business case
for interventions aimed at reduc-
ing childhood overweight and
discuss the appropriateness of
basing interventions targeted at
children on expectations of ROIL
We report new estimates of the
cross-sectional costs of childhood
overweight. We then use these to
answer the following question:
how likely is it that a childhood
overweight intervention will pay
for itself through reductions in
health care payments within 5
years? Five years is appropriate
because it is rare for researchers
to track cost and benefit data be-
yond this time period (partly be-
cause of the 5-year National In-
stitutes of Health funding cycle)
and because this is roughly the
time period that employers con-
sider when determining invest-
ments for employee (and depen-
dent) wellness. We then discuss
the implications of relaxing the
5-year target for ROL

METHODS

Data

We used the same data and
statistical models as in our previ-
ous studies of adult obesity.°
Specifically, we pooled data
from the 2001 through 2003
Medical Expenditure Panel Survey
(MEPS) consolidated data files, a
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nationally representative survey
of the civilian noninstitutional-
ized population administered by
the Agency for Healthcare Re-
search and Quality.11 We fo-
cused on children and adoles-
cents aged 8 through 19 years
(N=20231).

Statistical Analysis

We used a 2-part regression
model to estimate the annual
per-child medical costs associ-
ated with at-risk and overweight
status in children.® The first part
of the 2-part model used logistic
regression to predict the proba-
bility of positive expenditures.
The dependent variable in the
second part of the model was
total medical expenditures, and
the estimation sample was re-
stricted to those with positive
expenditures. We estimated this
model by using a generalized
linear model with a gamma dis-
tribution and a log link as recom-
mended by Manning and Mul-
lahy.”? We estimated predicted
expenditures for each individual
by multiplying together both
parts of the 2-part model.

TABLE 1—Prevalence of Weight Ranges Among Children Aged 8 to
19 Years: Medical Expenditure Panel Survey, 2001-2003

The main explanatory variable
in the 2-part regression models
was body mass index (BMI) cate-
gory. The 2000 CDC growth
charts for the United States were
used to categorize children as un-
derweight, normal weight, at risk,
or overweight.”® The categories
were based on a child’s BMI rela-
tive to the national distribution of
BMI for children as determined
by historical National Health Ex-
amination Surveys (NHES) and
National Health and Nutrition Ex-
amination Surveys (NHANES).*
BMI categories were as follows:
95th percentile and over, over-
weight; 85th to 94th percentile,
at risk; 5th to 84th percentile,
normal weight; below the 5th
percentile, underweight. Because
the cutoffs were based on histori-
cal data, the prevalence of over-
weight could be more than 5%
(Table 1). As a sensitivity check,
we also used weight classifica-
tions based on the BMI cutoffs
suggested by the International
Obesity Task Force.> " None of
the qualitative results were af-
fected by the change in definitions,
nor were any of the estimates

Weight Total Sample Aged 8-13 Years Aged 14-19 Years
Category (N=20231), % (n=10537), % (n=9694), %
Underweight 6.2 7.1 48
Normal 56.1 46.8 65.7

At risk 14.0 14.8 131
Overweight 139 16.7 11.0
Weight missing 9.8 14.1 5.4

Note. Weight categories are based on a child’s body mass index (BMI) relative to the
historical national distribution of BMI for children. BMI categories were as follows: 95th
percentile and over, overweight; 85th to 94th percentile, at risk; 5th to 84th percentile,
normal weight; below the 5th percentile, underweight.
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statistically significantly different
from those using the CDC
growth charts. For this reason,
and because our sample is from
the United States," we report re-
sults using categories based on
CDC growth charts.

Both parts of the model also
controlled for age, gender, race/
ethnicity (non-Hispanic White,
non-Hispanic Black, Hispanic,
and other), insurance (any pri-
vate insurance during the year,
only public insurance during the
year, and uninsured the entire
year), and census region (North-
east, Midwest, South, and West).
The 2-part regression models
were estimated for the full sam-
ple of children (aged 8—19 years)
and separately for younger chil-
dren (aged 8—13 years) and ado-
lescents (aged 14—19 years).

We calculated costs per child
attributable to at-risk and over-
weight status using the following
method. First, we predicted expen-
ditures for each child using ob-
served weight status. Second, we
subtracted from that figure pre-
dicted expenditures for an other-
wise identical child of normal
weight. Finally, we averaged the
difference in costs over the sample
of children initially in the weight
category of interest (i.e., at risk or
overweight). Cost estimates repre-
sented a weighted average of
2001, 2002, and 2003 data. We
inflated all costs to 2006 dollars
using the Medical Care Consumer
Price Index. To maintain the na-
tionally representative nature of
the data, we weighted all esti-
mates to account for MEPS
sampling design using Stata 9.1
(StataCorp LP, College Station,
Tex). Bootstrapped standard errors
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TABLE 2—Annual Per-Child Medical Costs Attributable to Excess Weight Among Children Aged 8 to 19
Years: Medical Expenditure Panel Survey, 2001-2003

Weight Total Sample Aged 8-13 years Aged 14-19 years
Category (N=20231), $ (95% Cl) (n=10537), $ (95% Cl) (n=9694), $ (95% Cl)
At risk 180* (30, 380) -20 (-150, 140) 430* (130, 740)
Overweight 220* (30, 450) 200 (-80, 500) 270* (10, 520)

+P< .05 (7 test).

that accounted for the MEPS sam-
pling design were calculated with
500 bootstrap replications.

RESULTS

Medical Costs of At-Risk
and Overweight Status
Among Children

Annual per-child medical ex-
penditures would be $180 less
on average (95% bootstrapped
confidence interval [CI]=$30,
$380) if at-risk children were
normal weight; expenditures
would be $220 less on average
(95% CI=$30, $450) if over-
weight children were normal
weight (Table 2). These estimates
were significant at the 95%
confidence level. Contrary to our
hypothesis, excess weight in chil-
dren was associated with higher
medical expenditures. Our esti-
mates were similar to those re-
ported for children diagnosed
with obesity in an academic chil-
dren’s hospital.*®

Additional analyses revealed
that a statistically significant rela-
tionship between weight and ex-
penditures existed only for adoles-
cents (aged 14—19 years). Among
adolescents, expenditures attribut-
able to at-risk status were $430
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Note. Cl=confidence interval. Weight categories are based on a child’s body mass index (BMI) relative to the historical national
distribution of BMI for children. BMI categories were as follows: 95th percentile and over, overweight; 85th to 94th percentile, at risk.

(95% CI=$130, $740) and those
attributable to overweight were
$270 (95% CI=$10, $520).
There was no statistically signifi-
cant difference in attributable ex-
penditures between the at-risk
and overweight categories.

These results suggest that the
adverse financial consequences of
excess weight are evident by the
time children reach adolescence.
Although many of the direst con-
sequences of obesity are unlikely
to appear in adolescence, that
trend has been changing, in part
because of the increasing preva-
lence of adolescents who are at
the high end of the overweight
range. In fact, our data reveal that
overweight adolescents are more
likely than their normal-weight
counterparts to have diabetes
(2.0% vs 0.3%), high blood pres-
sure (2.6% vs 0.2%), and asthma
(10.1% vs 5.6%).

DISCUSSION

Return on Investment and
Childhood Overweight
Interventions

Our estimates reveal that the
average cost of at-risk and over-
weight status among children
and adolescents is roughly $200

per year, a sum that can buy
about 4 visits with a dietician
(on the basis of Medicaid reim-
bursement rates). A childhood
overweight intervention that con-
sisted of 4 visits to a dietician
each year would have to reverse
all costs of excess weight to show
a positive ROI Unfortunately,
the evidence suggests that most
interventions to prevent over-
weight in children have shown
only limited effectiveness, and
not surprisingly, none has docu-
mented a positive ROL For ex-
ample, a recent review article of
controlled trials of interventions
among children found that only
4 of the 22 studies included
showed statistically significant
differences in overweight status
or BMI in the treatment groups
relative to the control groups.*
Only 1 of the 4 studies that
found a significant reduction in
BMI also reported the costs of
the intervention.”' That interven-
tion substituted dance-oriented
sessions for regular school physi-
cal activity (e.g., playground ac-
tivities), in conjunction with a
health education program.
Converted to 2006 dollars, the
intervention required roughly
$2000 in initial startup costs and
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$1700 each time it was delivered
to a class of 43 youths. Assuming
that roughly one third of partici-
pants were at risk or overweight
(the prevalence rate in the MEPS
data), there would be approxi-
mately $2800 of annual medical
costs attributable to at-risk or
overweight status in the class be-
fore the intervention (14 students
x $200 in annual attributable
costs). Using a discount rate of
3%, we solved for the amount of
attributable costs that the inter-
vention would have had to save
per year for the present value of
the savings to equal the present
value of the intervention costs
within 5 years. The intervention
would have had to reduce the
costs attributable to at-risk and
overweight status by 62% to show
a positive ROI within 5 years.
The intervention actually reduced
average BMI by 1 unit relative to
the control group for girls, a 4%
reduction in average BMI, and
had no significant impact on boys,
suggesting that the 62% thresh-
old is unlikely to be met by this
intervention. The remaining
studies that found positive effects
appeared to be no less resource
intensive, and none was so effec-
tive that there is reason to believe
it would reduce at-risk and over-
weight attributable costs by
620/0.22_24

Motivations for Reductions in
Child Overweight

What are the implications of
these results? They suggest that
even the most effective youth-
focused interventions developed to
date are unlikely to show a posi-
tive ROI in the short time horizon
typically considered by researchers
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and private-sector decisionmak-
ers. This is not to say that effective
interventions should not be imple-
mented; rather, public health ad-
vocates and researchers should
not focus on short-term ROI as a
motivation to prevent childhood
overweight. Focusing on short-
term ROI runs the risk of substan-
tially underselling the benefits of
effective interventions. Moreover,
the (relatively) low cost of excess
weight among youths suggests that
many of the adverse health effects
of excess weight have not yet man-
ifested themselves. As a result, this
may be the most cost-effective age
group for interventions.

It is well established that over-
weight children are more likely to
become obese adults,*'® and

Costs in Thousands

obesity-attributable medical costs
grow over the life cycle. Figure 1
shows age-specific annual med-
ical expenditures of obesity
(BMI>30 kg/m?) among adults
based on analysis of the 2001
through 2003 MEPS. The figure
reveals that, consistent with our
findings for children and adoles-
cents, the costs of obesity are
small among young adults and
grow over time. On the basis of
this figure, the present value of
the lifetime cost of obesity in-
curred between the ages of 18
and 75 years approaches
$58000.%° Thus, childhood over-
weight interventions that do not
show a positive ROI in the short
term may save costs in the long

term if they positively affect the

weight trajectory and cost profile
(potentially including medical
and other related costs) of
individuals into adulthood.
Clearly, a longer time horizon is
necessary to judge the net benefits
of youth-focused interventions.

Moreover, regardless of whether
the interventions are cost saving,
they still may be at or below es-
tablished benchmarks for cost-
effectiveness (typically $50 000
or less per quality-adjusted life-
year for medical interventions),
which would justify broader
implementation.

Limitations and Conclusions
This analysis is subject to sev-

eral limitations. In MEPS, the

BMI of children was reported by

Source. Finkelstein and Brown.?

Age

Panel Survey, 2001-2003.
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FIGURE 1—Annual medical expenditures for normal-weight and obese employees: Medical Expenditure
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an adult caregiver. Although the
overall BMI prevalence is consis-
tent with that of other national
surveys, the extent of reporting
bias at the individual-child level
is unknown. Nonmedical costs of
childhood overweight, including
school absences and associated
lost parental work time, and re-
duced quality of life were not in-
cluded in the analyses. These
factors should be included in a
full accounting of the costs and
benefits of interventions targeting
childhood overweight.

Given a world of limited re-
sources, the merits of childhood
overweight interventions should
be based on their ability to
efficiently control weight and
improve the quality and length of
life of the target population com-
pared with alternative uses for
available resources. They should
not be based on the potential for
short-term financial savings. |
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